Polycrystalline manganites compound of La 0.67 A 0.33 MnO 3 (A= Sr, Ca) has prepared by conventional solid state reaction method. In this work, an effort has been made to study the influences of substitution with different alkaline earth in La-site. The structural of La 0.67 A 0.33 MnO 3 was studied by X-ray diffraction patterns (XRD), XRD spectrums of La 0.67 Ca 0.33 MnO 3 (LCMO) showed in orthorhombic structure (space group Pbnm) while La 0.67 Sr 0.33 MnO 3 (LSMO) was in hexagonal structure (R-2c). The LCMO and LSMO bulks were investigated magnetically in view to understanding the ferromagnetic-paramagnetic (FM-PM) behaviors using vibrating sample magnetometer (VSM) at room temperature. LSMO bulk sample exhibited ferromagnetic with high in magnetization while LCMO bulk was in paramagnetic behaviors. The Curie temperature and metal-insulator transition temperature (T p ) were measured using AC Susceptibility (ACS) at temperature range 78 K-300 K and four-point probe technique. The T c for LCMO was 260 K, the curves coincide at temperatures above 240 K and become zero around the Curie critical temperature, where the FM-PM transition occurs and T p for LCMO was reported around 250 K. Meanwhile, the T c and T p for LSMO were above 300 K. The difference in grain sizes of the microstructure images of LCMO and LSMO are might be due to the substitution of variance alkaline earth ions that differs in grain growth were observed using scanning electron microscopy (SEM). By replacing Sr 2+ in La-Ca-MnO, the crystal structure transform from orthorhombic to hexagonal with highly symmetrical, thus the MnO 6 octahedral are less distortion and the local spins are relatively more aligned. Therefore, electron hopping interaction at sub-orbital (3d:e g ) increase, resulting the T c and T p are shifted to higher values.
Introduction
Since the discovery of the perovskite-type R 1-x A x MnO 3 (R= rare earth divalent cation and A=divalent alkaline earth ions) system that exhibit colossal magnetoresistance (CMR), which is caused by double exchange (DE) mechanism, have drawn significant interest among researchers [1] . In manganite compound, electron hopping interaction and doping level can be controlled to a considerable extent by modifying the chemical composition of perovskite. These parameters control the kinetic energy of a conduction electrons are govern the metal-insulator phenomena and also competing magnetic interactions [2] . Therefore, the perovskite manganese oxides theoretical explanation is usually the notion of double exchange interaction (DE) by Zener which is ferromagnetic interaction via exchange of the electron. The double exchange interaction is an exchange of electrons from neighboring Mn 3+ and Mn 4+ ions through oxygen when their core spin are parallel [3] . However, double exchange interaction (DE) alone could not strongly explain the conducting. Therefore, Jahn-Teller distortion and electron-phonon coupling has been claimed as important factors to mention the conducting effect at above T c . The Jahn-Teller effects cause further splitting degeneracy 3d-orbital at e g -suborbital of Mn 3+ in MnO 6 octahedral and resultant electrical transport via hopping effect [4, 5] . Particularly, replacement of alkaline earth of Ca with Sr and Ba at A-site in LaMnO 3 with the concentration range x= 0.2-0.6 has been focus of important attention due its higher Curie temperature [6] . When temperature increase to near or above the ferromagnetic transition temperature, the configuration of spin and the effective hopping interaction are subject to disorder and reduced on average. This will lead to the enhancement of resistivity near and above T c [7] [8] [9] . All the mechanisms will affect and changes the entire physical properties which are strongly possessed by the size of cation (A 2+ ) substituted in La-site hence influenced the values of T c . Therefore, many researchers have used Goldschmidt's tolerance factor t as one of the important parameter to study the stability of the perovskite structure. The notion of "double exchange" must be generalized to include changes in the Mn-Mn electronic hopping parameter as a result of changes in the Mn-O-Mn bond angle. Therefore , the decreasing <r A > decreases the Mn-O-Mn bond angle away from 180°, thus reducing the electron hopping matrix element and consequently changing its T c and T p [10] [11] [12] . In this article an effort has been made to investigate the structural, electrical and magnetic analysis of La 0.67 Ca 0.33 MnO 3 by replacing Sr 2+ in La 3+ -site. The magnetization and coercivity in these CMR compounds have shown significantly differences in their physical properties due to the reduction of a grain size respect to the bulk materials.
Materials and Method
Polycrystalline of La 0.67 (Sr,Ca) 0.33 MnO 3 were prepared in conventional solid-state reaction method. The appropriated stoichiometric molar amounts of starting powders (La 2 O 3 , SrO, CaO, and Mn 2 O 3 ) with high purity (>99.5 %) were mixed and synthesized using Mixer Mill CryoMill for milling and sieving process of the homogenous powders. Therefore, the homogeneous mixture was dried at 110°C in 2h and ground for half hour before calcination at 900 °C in 12 h. The samples was reground and pressed into pellets, then subsequently sintered in an open tube furnace at 1200 °C in 24 h. The structural and microstructure of the samples were characterized by X-ray diffraction (XRD, Phillips PW 3040/60 Xpert Pro) using a CuKα radiation at room temperature and scanning electron microscopy (SEM, LEO1455 VSPEM, with an OXFORD INCA ENERGY 300EDX attachment). The electrical resistivity of the samples was characterized by four-point probe technique in the temperature range 20-300 K while Curie temperature was measured by AC Susceptibility (ACS) in the temperature range 78-300 K. The ferromagnetic-paramagnetic (FM-PM) behaviors were measured by vibrating sample magnetometer (VSM) at room temperature.
Results and Discussions
The X-ray diffraction (XRD) spectrums of La 0.67 (Sr, Ca) 0.33 MnO 3 bulks were obtained at room temperature is shown in Fig. 1 . The obtained data was analyzed via Rietveld refinement by referring ICDD standard. The unit cell parameters and other fitting parameters are summarized in Table 1 . LCMO compound give orthorhombic structure with space group Pbnm, (ICSD collection code: 151458). When Ca-site is fully substituted with Sr, the structure transformed to hexagonal with R-2c space group (ICSD collection code: 97986). When Ca 2+ (1.210Å) replacing with Sr 2+ (1.244), the crystal structure is hugely distortion in a-b plane causing a big increase in b-axis direction and c-axis had been expended more than double. This caused the structure transform from orthorhombic to hexagonal and its volume expended drastically [13] .
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Main Tendencies in Applied Materials Science Detailed studied for interatomic distance and bond angle of MnO 6 for both sample had been carried in Table 1 . LCMO had lower symmetric where it shown two bond distance (d Mn-O1 =1.960Å and d Mn-O2 =1.963 Å) and two bond angle (Mn-O1-Mn=161.425° and Mn-O2-Mn=159.445°). When Ca is replaced with Sr, compression on b-axis and expansion on c-axis make it to re-structure into a highly symmetric structure with only one d Mn-O1 (1.949Å) and Mn-O1-Mn (167.697°). Hence, structure distortion caused symmetric variation. The degree of distortion can be estimate by Goldschmidt's tolerance factor t, LSMO and LCMO were lies in range of 0.75<t<1which is ~0.930 and ~0.918 respectively. The oxide based manganite compound has hexagonal variants of the perovskite structures is expected to be stable if their tolerance factor lies in this range. A tolerance factors are found to be increase continuously with increasing ionic radius of divalent alkaline earth cation at La 3+ -site. By replacing Ca 2+ with the bigger ionic radius of Sr 2+ , the magnetic, electrical and microstructure properties of the manganites compound changes which is the T c and T p values of LSMO shifts to higher temperature [14] . . 3 shows the SEM images with 2500x magnification obtained at room temperature. Both samples have clear grain boundary that can be observed and more pored are viewed. However, LSMO has smallest average grain sizes ~2.61µm as compare to the LCMO which is ~4.89µm. This might be due to the atomic radius of Sr is bigger than Ca. The variance of surface microstructure grain growth might be due to the different activation energy of Sr 2+ and Ca 2+ at La 3+ -site cation in diffusion reaction to take place during sintering process.
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Main Tendencies in Applied Materials Science The AC Susceptibility measurement was done from 78-300K, the normalized curve versus temperature was shown in Fig. 4 and also inserted figure shown the magnetization curves as a function of magnetic field at room temperature for La 0.67 Sr 0.33 MnO 3 and La 0.67 Ca 0.33 MnO 3 . The T c of LCMO was found at 250 K while LSMO doesn't show any turning point in the curve and we expected that the T c is shifted to higher temperature above 300K. From previous study LSMO T c was 350 K as reported by Im et al. [15] . The distortion in Mn-O-Mn bond angle and bond distance behave differently and give impact in T c value, thus the average ionic radius at A-site are important since it will cause the structure tilted/change as explained. From the insert figure, the LSMO shows in ferromagnetic while LCMO was in paramagnetic. The saturation magnetization value at 5kG for LSMO and LCMO is 40.367 emu/g and 3.229 emu/g respectively. displays the temperature dependence of the resistivity for LSMO and LCMO bulk samples. By replacing Sr 2+ in La-Ca-MnO, the metal-insulator temperature (T p ) was shifted from 250 K to higher value above 300 K. From magnetic properties, the T c value for LCMO derived by the peak of dM(T)/dT is 250 K. In particular for a narrower bandwidth system of LCMO, the material experienced ferromagnetic metal (FMM) behavior below T c (T <T c ), while its show paramagnetic insulating behavior (PMI) beyond T c (T >T c ). Thus, in FMM region double exchange (DE) interaction can enhance by decrease in lattice distortion and lattice vibration when temperature decrease thus reduces in resistivity. However, in PMI region the resistivity was increase due to the weaken DE interaction. In this region, Jahn-Teller distortion and electron-phonon coupling tends to lift the degeneracy of the d orbital and stabilize the energy level of the occupied d electrons via the deformation of metal-ligand octahedron thus influenced the e g conduction at above T c value. The LSMO T p value is linearly increased without showing any transition over the measurement range, indicating that T p might be above 300 K. LSMO shows DE interaction was strengthen in FMM region as the resistivity of the material is reduced. Its might be due to the electron hopping between oxygen coupled Mn 3+ and Mn 4+ ions that attribute the conduction. It reveals that the present of LCMO with a smaller cation radius effectively reduces the Mn-O-Mn bond angle which is experienced lower symmetry that gives impart to the increasing in resistivity and reduced the conduction. Thus, as replacing the Ca 2+ -site to Sr 2+ with has bigger cationic radius, the metallic behavior as well as metal-insulator temperature (T p ) increases while the overall resistivity values decreases.
Conclusions
As a summary, polycrystalline of La 0.67 Sr 0.33 MnO 3 and La 0.67 Ca 0.33 MnO 3 have been successfully prepared using conventional solid-state reaction method. Different of A-site doping elements shows different electrical and magnetic properties. By replacing divalent alkaline earth Sr 2+ in Ca-site, XRD result shows that the structure transformed from orthorhombic to hexagonal with higher symmetrical. This distortion causes its Mn-O-Mn bond angle increases and reduced its bond distance and shifted the T c of 250K of LCMO to above 300K for LSMO. Nevertheless, this distortion also reduced the resistivity and shifted the T p of LSMO to much higher temperature.
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